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What is claimed is 

1. A method for identifying a drug candidate as an 
HIV protease inhibitor potentially resistive against 
loss of inhibitory actikty due to development of 
resistant strains of Hlf/, the method comprising the 
following steps : 

Step A: determining Jhether the drug candidate has 
a binding activity with respect to HIV protease 
of less than I uMi 
Step B: determining LhetW the drug candidate has 
an inhibitory activity with respect to HIV 

than 1 uM; 

ther the drug candidate has 
with respect to FIV protease 



protease of less 
Step C: determining 
a binding activi 
of less than 1 
Step D: determining 
an inhibitory 
protease of less 



whether the drug candidate has 
/vity with respect to FIV 
than 1 uM; and then 
Step E: if, in said Steps A, B, C, and C, the drug 
candidate is determined to have binding and 
inhibitory activities with respect to both HIV 
protease and FIV protease of less than 1 uM, 
then selecting the drug candidate as the HIV 
protease inhibitor potentially resistive against 
loss of inhibitory activity due to development 
of resistant strains of HIV. 
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2. A method for synthesizing k drug candidate for 
inhibiting HIV protease, the dyug candidate including 
an N-terminus, a C- terminus, ahd an a-keto amide core 
structure linking the N-termii(us and the C-terminus, 
the N-terminus incuding an aromatic amino acid 
residue selected from the group consisting of 
phenylalanine, tyrosine, and O-substituted tyrpsine, 
the aromatic amino acid inc/luding a carbonyl group 
for linking to and incorporation into the a-keto 
amide core structure, the /c-terminus including a 



heterocyclic ring having 



ring nitrogen and one or 
more substitutions, ^he ring nitrogen of the C- 



terminus for linki*^A t 



keto amide core struct 
following steps: 

Step A: providing 
identical to t 



to] /and incorporation into the a- 
the method comprising the 



N-t« 



F-ti 



rminus precursor 
minus except that the 
carbonyl group o^replaced by an a-hydroxyl acid 
group ; 

Step B: providing/a C-terminus precursor identical 
to the C-termin|us except that the ring nitrogen 
forms a secondary amine; 

Step C: coupling/ the N-terminus precursor of said 
Step A to the /C-terminus precursor of said Step 
B to form a drug candidate precursor indentical 
to the drug c/andidate except that the a-keto 
amide core structure of the drug candidate is 
replaced by kn a-hydroxyl amide core stucture 
linking and /incorporating the carbonyl group of 
the N-termirius and the ring nitrogen of the C- 
terminus; ahd then 



Step D: oxidi 
stucture oi 



zing the a-hydroxyl amide core 
the drug candidate precursor of said 



\ 



wo 



22m 



00 
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Step C for f 
structure an 



r^ir 




xng the a-keto amide core 



the drug candidate 
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3. A method for synthesizing I a library of nxm drug 
candidates for inhibiting HIV Protease, each of the 
nxm drug candidates including/an N-terminus selected 
from n N-termini where n is two or greater, a C- 
terminus selected from m C-yermini where m is two or 
greater, and an a-keto amide core structure linking 
the N-terminus and the C-t6rminus, each of the n N- 
termini incuding an aromayic amino acid residue 
selected from the group consisting of phenylalanine.- 
tyrosine, and O-substituted tyrosine, the aromatic 
amino acid including a darbonyl group for linking to 
and incorporating into the a-keto amide core 
structure, each of the /m C-termini including a 
heterocyclic ring t/avihg a ring nitrogen and one or 
more substitution?;, the ring nitrogen of the C- 
terminus for linking /to and incorporating into the a- 
keto amide core structure, the method comprising the 
following steps : 

Step A: providiVid^n N-terminus precursors 

identical in structure to the n N-termini except 
that the carbdnyl group of the N-termini is 
replaced by aA a-hydroxyl acid group within the 
N-terminus precursors; 
Step B: providing m C-terminus precursors 

identical in /structure to the m C-termini except 
that the rinb nitrogen of the C-termini forms a 
secondary amfine within the C-terminus 
precursors; 
Step C: providing nxm reaction vessels; 
Step D: loading each of the n N-terminus 

precursors /into m of the reaction vessels of 
said Step 

Step E: loading each of the m C-terminus 
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precursors into n of reac/tion vessels of said 
Step D for forming nxm admixtures of N-terminus 
precursor and C- terminus precursors; then 

Step F: within each of the nxm admixtures of said 
Step E, coupling the NAterminus precursor to the 
C-terminus precursor Uo form nxm drug candidate 
precursors identical yto the nxm drug candidates 
except that the a-kero amide core structure of 
the nxm drug candidates is replaced bv an a- 
hydroxyl amide core/ stucture linking and 
incorporating the carbonyl group of the N- 
terminus and the ring nitrogen of the C- 
terminus; and than 

Step G: within eaoh of the nxm reaction vessels, 
oxidizing the oAhydroxyl amide core stucture of 
each oflthe nxrft drug candidate precursors of 
said Stfep F/fQr forming the a-keto amide core 
structufceycino/ythe library of nxm drug 
candid; 

4. A method fc/r synthesizing a library of nxm drug 
candidates for inhibiting HIV protease, each of the 
nxm drug candidates including an N-terminus selected 
from n N-termihi where n is two or greater, a C- 
terminus selected from m C-termini where m is two or 
greater, and /a hydroxyethylamine core structure 
linking the N-terminus and the C-terminus, each of 
the n N-terniini incuding an aromatic amino acid 
residue selected from the group consisting of 
phenylalanine, tyrosine, and O-substituted tyrosine, 
the aromat/ic amino acid including a hydroxyethyl 
group In lieu of a carbonyl group for linking to and 
incorporating into the hydroxyethylamine core 
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structure, each of the m C-tirmini including a 
heterocyclic ring having a r/ing nitrogen and one or 
more substitutions, the rind nitrogen of the C- 
terminus for linking to and incorporating into the 
hydroxyethylamine core structure, the method 
comprising the following steps: 

Step A: providing n N-terminus precursors 

identical in structure to the n N-termini except 
that the hydroxyetl&l group of the N-termini i s 
replaced by an epoxide group within the N- 
terminus precursors; 
Step B: providing^/ m/c- terminus precursors 

identical in s/tructure to the m C-termini except 
that the ring/ nitrogen of the C-termini forms a 
secondary amine /within the C-terminus 
precursors; 
Step C: providing n: 
Step D: loading 
precursors in 
said Step C; 
Step E: loading/ each of the in C-terminus 

precursors in/to n of reaction vessels of said 
Step D for fdrming nxm admixtures of N-terminus 
precursor and C-terminus precursors; then 
Step F: within/ each of the nxm admixtures of said 
Step E, coupling the N-terminus precursor to the 
C-terminus Precursor for forming the library of 
nxm drug candidates. 



reaction vessels; 
of the n N-terminus 
of the reaction vessels of 



5. A library 
HIV protease, ee 
including an N-1 



f nxm drug candidates for inhibiting 
ch of the nxm drug candidates 
erminus selected from n N-termini 
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where n is two or greater, a C-t/rminus selected from 
m C-termini where m is two or g/eater, and an a-keto 
amide core structure linking the N-terminus and the 
C-terminus, each of the n N-t4rmini incuding an 
aromatic amino acid residue Selected from the group 
consisting of phenylalanine/ tyrosine, and O- 
substituted tyrosine, the /aromatic amino acid 
including a carbonyl grou£ for linking to and 
incorporating into the o/keto amide core structure, 
each of the m C-termini /including a heterocyclic ring 
having a ring nitrogen /and one or more substitutions, 
the ring nitrogen of the C-terminus for linking to 
and incorporating intyo the a-keto amide core 
structure. / 



6. A library 



of 



:m drug candidates for inhibiting 



HIV protease, feacM of the nxm drug candidates 
including an NYeyminus 1 selected from n N-termini 
where n is two W greater, a C-terminus selected from 
m C-termini wher^w-ls two or greater, and a 
hydroxyethylamin/e core structure linking the N- 
terminus and thi C-terminus, each of the n N-termini 
incuding an aromatic amino acid residue selected from 
the group consisting of phenylalanine, tyrosine, and 
O-substituted /tyrosine, the aromatic amino acid 
including a h^droxyethyl group In lieu of a carbonyl 
group for linking to and incorporating into the 
hydroxyethyLamine core structure, each of the m C- 
termini including a heterocyclic ring having a ring 
nitrogen and one or more substitutions, the ring 
nitrogen of the C-terminus for linking to and 
incorporaying into the hydroxyethylaraine core 
structure 
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7. An improved mechanism 7 based inhibitor of HIV or 
FIV aspartyl protease of/a type having an N-terminus, 
a C-terminus, and a cor4 structure for linking the N- 
terminus to the C-tendinus, the N-terminus incuding 
an aromatic amino acid residue linked to said core 
structure, the C-texminus including a heterocyclic 
ring including Ja/r/ing nitrogen linked to said core 
structure, the |c<^e structure being isosteric with a 



scissile amide 



a HIV or FIV aspartyl protease 
substrate, wherein tt/e improvement comprises: 

said coreVstru'Cture being an a-keto amide, and 
the heterocyclic ring of said N-terminus being a 
pyrrolidine having at least one substituant other 
than carboxyiic acid and carboxymethyl ester. 



8. An improved mechanism based inhibitor of-- HIV or 
FIV aspartyl protease as described in claim 7 wherein 
said pyrrolidine is selected from the group 
represented by the following structures 

M< 



OMe 



24 



25 h ^ 



16 



40 



MeCf > 



OMe 



/i 




OMe 



fH 



O i>p 



42 \ / 

BnO' \ 



OBn 



36 K=Me 
37/ 



44 



o i-p 



ho' \ 



OH 



'OR 



52 R=H; 53 R=Bn, 54 R=Me 



46 R=H; 47 R=Bn, 48 R=£le 
100 



58 R=H; 59 R=Bn, 60 R-Me (cis 
64 R=H; 65 R= Bn, 66 R=Me (tr 

o -r 



RO ' n or 1 i 

1 R=H; 102 R=Bn, 103 R=Me B " C 



BnO 
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9. An improved mechanism bas6d inhibitor of HIV or 
FIV aspartyl protease of a typ4 having an N-terminus, 
a C-terminus, and a core structure for linking the N- 
terminus to the C-terminus, the N-terminus incuding 
an aromatic amino acid residue linked to said core 
structure, the C-terminus including a heterocyclic 
ring including a ring nitrogen linked to said core 
structure, the core structure being isosteric with a 
scissile amide bond of a ^HIV or FIV aspartyl protease 
substrate, wherein the improvement comprises: 

said core structuri being an a-keto amide, and 



the heterocyclic 
piperadine or an /zas 



10. An improveoj me; 
FIV aspartyl pn 
said piperadine 
group representei 




ing of said N-terminus being a 
ar . 

ism based inhibitor of HIV or 
described in cla-firT^ wherein 
gar is selected from the 
fe following structures: 



OR 

OR 

R = 88 H, 89 Me, 90 Bn 
O ^ 

RO^Y^*OR 
OR 

R = 95 H, 96 Me, 97 Bn 
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11. An improved mechanism based inhibitor of HIV or 
FIV aspartyl protease of a tyjfe having an N-terminus, 
a C-terminus, and a core structure for linking the N- 
terminus to the C-terminus/ the N-terminus incuding 
an aromatic amino acid residue linked to said core 
structure, the C-terminrfs including a heterocyclic 
ring including a ringyhitrogen linked to said core 
structure, the core ^tructure being isosteric with a 
scissile amide/bono/ of a HIV or FIV aspartyl protease 
substrate, jmereitt the improvement comprises: 

said cfore/ structure being an or-keto amide, and 
the ajov/at/lc^ amino acid of said C-terminus being 
selected fWm/a group consisting of tyrosine having a 
protected Vino, -/tyrosine having a protected amino 
and a substJltu^ed hydroxyl, and phenylalanine having 
a protected amino protected by carbobenzyloxy . 



20 



12. An/improved mechanism based inhibitor of HIV or 
FIV asr/artyl protease as described in cl airfoil 
selected from the group represented by the following 
structures : 



160- 



R,0 




wherein R is sele 
hydrogen, hydro 
methoxy-benzylox 
benzyloxy, o-me 



from the group consisting of 

yloxy, alkyl (C1 _ C4) -oxy, o- 
ethoxy-benzyloxy, p-methoxy- 
nitrobenzyloxy, m-methoxy- 



nitrobenzyloxy,/ p-methoxy-nitrobenzyloxy, acetonide, 
benzylidene, 3Aoxymethyl-catechol, 4-oxymethyl- 
catechol; R x i/s selected from the group consisting of 
carbobenzyWy (CBZ) , tert-butoxycarbonyl (t-BOC), 
acyl; R 2 is selected from the group consisting of 
hydrogen, ^4nzyl, alkyl (C1 _ C4) , o-methoxy-benzyl, m- 
methoxy-benzyl, p-methoxy-benzyl, o-methoxy- 
nitrobenz^l, Jn-methoxy-nitrobenzyl, p-methoxy- 
nitrobenz-yl, 3-methylene-catechol, 4-methylene 
catechol; 
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13 . An improved mechanism based inhibitor of HIV or 
FIV aspartyl protease of a yfpe having an N-terminus, 
a C-terminus, and a core structure for linking the N- 
terminus to the C-terminufe, the N-terminus incuding 
an aromatic amino acid jfesidue linked to said core 
structure, the C-terminus including a heterocyclic 
ring including a ring nitrogen linked to said core 
structure, the core^ structure being isosteric with a 
scissile amide/borrfd of a HIV or FIV aspartyl protease 
substrate, wherein the improvement comprises: 



said 
the h< 
pyrrolidini 
than carb< 



>re /structure being hydroxyethylamine, and 



Eterocyclic 



Lavxn 
lie 



15 



ring of said N-terminus being a 
at least one substituant other 
'cid and carboxymethyl ester. 
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14 . An /improved mechanism based inhibitor of HIV or 
FIV aspartyl protease as described in claiirf 13 
wherein said pyrrolidine is selected from the group 
represented by the following 
structures : 



WO 97/21100 
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15. An improved mechanism based inhibitor of HIV or 
FIV aspartyl protease of a type having an N-terminus, 
a C-terminus, and a core structure for linking the N- 
terminus to the C-terminus/ the N-terminus incuding 
an aromatic amino acid res/idue linked to said core 
structure, the C-terminus including a heterocyclic 
ring including a ring nitrogen linked to said core 
structure, the core structure being isosteric with a 
scissile amide bond of /a HIV or FIV aspartyl protease 
substrate, wherein the/ improvement comprises: 

said core structure being hydroxyethylamine, and 
the heterocyclic/ ring of said N-terminus being a 
piperadine or an azasugar. 



16. An improve^ 
FIV aspartyl 
wherein said 
the group repre^e 




mejbhanism based inhibitor of HIV or 
e as described in claim^l5 

or azasugar is selected from 
ly the following structures: 



/ H 



R0 V "'OR 
OR 

= 85 H ( 86 Me, 87 Bn 





R = 91 H, 92 Me, 93 Bn 



RCT ^ ''OR 
OR 

R = 88 H, 89 Me, 90 Bn 
O 

RO^j^OR 
OR 

R = 95 H, 96 Me, 97 Bn 



urn 
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17. An improved mechanism basied inhibitor of HIV or 
FIV aspartyl protease of a type having an N-terminus, 
a C-terminus, and a core structure for linking the N- 
terminus to the C-terminus, /the N-terminus incuding 
an aromatic amino acid resi/due linked to said core 
structure, the C-terminus Including a heterocyclic 
ring including a ring nitrogen linked to said core 
structure, the core structure being isosteric with a 
scissile amide bond of At HIV or FIV aspartyl protease 
substrate, wherein th£ improvement comprises: 

said core struoturfe being hydroxyethylamine , and 
in^ii acid of said C-terminus being 
nsisting of tyrosine having a 
halving a protected amino 
and phenylalanine having 
by carbobenzyloxy. 



the aromatic 
selected from a 
protected amino, 
and a substitute 
a protected amin 




18. An improved me s dhaffism based inhibitor of HIV or 
FIV aspartyl proteafee as described in ol^tt^Xl 
selected from the c/roup represented by the following 
structures: 

RoCL ^ / R 2 0, 





wnmrmnn 
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wherein R is selected from the grou£ consisting of 
hydrogen, hydroxy, benzyloxy-^rfkyl {C1 _ C4 ,-oxy, o- 
methoxy-benzyloxy, Jn-methoxy-benzyloxy, p-methoxy- 
benzyloxy, o-methoxy-njrtrobenzyloxy, jn-methoxy- 



nitrobenzyloxy 
benzylidene 
catechol; 
carbobenzy 



hydrogen, 
methoxv^ben 




5xy-nitrobenzyloxy, acetonide, 
Lethyl-catechol, 4-oxymethyl- 
=ted from the group consisting of 
, tert-butoxycarbonyl (t-BOC) , 
from the group consisting of 
kyitci-c^f o-methoxy-benzyl, m- 
thoxy-benzyl, o-methoxy- 
nitrpbenzyl , m-methoxy-nitrobenzyl , p-methoxy- 
nitrobenzyl, 3-methylene-catechol, 4-methylene- 
techol . 



15 



